Impact of renin angiotensin system modulation on the hyperfiltration state in type 1 diabetes.
The initial stages of diabetic nephropathy are characterized by glomerular hyperfiltration and hypertension, processes that have been linked to initiation and progression of renal disease. Renin angiotensin system (RAS) blockade is commonly used to modify the hyperfiltration state and delay progression of renal disease. Despite this therapy, many patients progress to ESRD, suggesting heterogeneity in the response to RAS modulation. The role of the RAS in the hyperfiltration state in adolescents with uncomplicated type 1 diabetes was examined, segregated on the basis of the presence of hyperfiltration. Baseline renal hemodynamic function was characterized in 22 patients. Eleven patients exhibited glomerular hyperfiltration (GFR>or=135 ml/min), and in the remaining 11 patients, the GFR was <130 ml/min. Renal hemodynamic function was assessed in response to a graded angiotensin II (AngII) infusion during euglycemic conditions and again after 21 d of angiotensin-converting enzyme (ACE) inhibition with enalapril. AngII infusion under euglycemic conditions resulted in a significant decline in GFR and renal plasma flow in the hyperfiltration group but not in the normofiltration group. After ACE inhibition, GFR fell but did not normalize in the hyperfiltration group; the normofiltration group showed no change. These data show significant differences in renal hemodynamic function between hyperfiltering and normofiltering adolescents with type 1 diabetes at baseline, after AngII infusion and ACE inhibition. The response to ACE inhibition and AngII in hyperfiltering patients suggests that vasodilation may complement RAS activation in causing the hyperfiltration state. The interaction between glomerular vasoconstrictors and vasodilators requires examination in future studies.